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fS<9r / Instructions :

(i) TR & 15 faee wirami&at ar e -9q 98- & (g i
%‘I / First 15 minutes are allotted for the candidates to read the
question paper.

(i) FT I A e & 1/ All questions are compulsory.

(iil) TF CIT-94L § 5 GUS 7 : @IS 37, {UE T, U ', GUS
'@ dYT @Us ¥’ | / This question paper has 5 sections: Section A,
Section B, Section C, Section D and Section E.

(iv) |US o7 FgfaamedIT § quT Tl d TIT | FF T & | / Section
A is of multiple choice type and each question carries 1 mark.

(v) FUS T AT A AT & qTUT (L& 9 | AF&AT& |/ Section
B is of very short answer type and each question carries 1 mark.

(vi) U8 A ITUT [ TAX & &, TWoAdd I 2 AR & | /
Section C is of short answer I type and carries 2 marks each.

(vii) TS T AT IqOT [l AL & 7, TLodd TIT 3@ g |/
Section D is of short answer II type and carries 3 marks each.

(viii) TvE T faeqa SAOT §, Tl ® T 5 Ad & & | T GU€ &
TET IEIAT § AR [aahed @7 99 T9a [RGT 79T & | UE
AT H AT [T T F97 H & Figel U 09T &l AT & |/




Section E is of long answer type. Each question carries 5 marks. In
all four questions of this section internal choices have been given.
You have to do only one question from the choices given in the
question.

(ix) I § TIFT TAThT & GTHTT 37 & | / The symbols used in
the question paper have usual meaning.

gUs - 3 / Section - A

1.(F) &7 fa=g a9 k) TIaSIdid aTer AT H T & | I 77
I ATAT [T qffaed a1 F & | S AT &7 Wraedis
TTA & kp BT AT OF, §96h ToF (T agfas a amm: 1
(i) 2F
(ii) ZLF

(iii) ’;—;F

(iv) 2F
Two point charges are placed in the medium of dielectric con-
stant k7. Electrostatic force between them is F'. If the dielectric

constant of the medium changes to ks, the electrostatic force
between them will be : 1

(i) 2F

(ii) 2L F

(iii) ’;—;F

(iv) 2F

(@) Ffe (/AT ITA AT Fl ATA Ta ST LRI & [T Rl

TRIT ®HT: f, TF f, &, 9 1
(1) fr - fv

(i) fo < fr

(i) fr < fu

iv) fo = fr

If focal lengths of a convex lens for red and violet lights are f,
and f, respectively, then : 1




@ fr =1

(i) fo < fr

(i) fr < fu

V) fo = fr

(IT) ST TEHIT T & I d Ta Jraah (T & qIQ9 7 FeAT=a7

@ﬁT%‘ : 1
(1) 0

(1) =

(iii) 7 /2

(iv) 37w /2

Phase difference between electric and magnetic field vectors
of an electromagnetic wave is : 1

(i) 0
(1) m
(iii) /2
(iv) 37 /2
() R8T T & TR S ae U1 & Jodaid aq SaITH TR

T AT 2000 AR 11000 A &7 fafer arafaa s ww 3eafsq
RIS SAFE ATl TSt Holl g 1
(i) 124 eV

(i1) 6.2 eV

(iii) 10.0 eV

(iv) 3.1 eV

The wavelength of light necessary to emit photoelectrons from

a metal 1s 2000 A. On incidence of a radiation of 1000 A, ki-
netic energy of photoelectrons will be : 1

(i) 12.4 eV
(i) 6.2 eV
(iii) 10.0 eV
(iv) 3.1eV




(F) | A¥ETS & a7 § UFF9IT & 9T aTed & | a% B Wb/m?
THERT AT H 30° WHAT & | T T AT &L & H
I & T JIT &I 1
(i) iBI
(ii) Bl /2
(iii) 2Bl
(iv) L2iBI
Current ¢ is flowing in a wire of length /. Wire is inclined at an
angle of 30° with the magnetic field B Wb-m 2. The force on
the wire due to magnetic field will be : 1
(i) iBI
(ii) Bl /2
(iii) 27;Bz
(iv) 5 V3, BI
) 6%@‘&1’0 qTo To & A HAT I THTAL HH H ATSTIETH |
G &7 [do dTo Fo T (T ¥ el e 970

&) 1
13V

() 2V

(1) 4V

(iv) 6 V
Three cells each of 6 V e.m.f. are connected in parallel. E.M.F.
of the combination will be (internal resistances of the cells are
negligible) : 1
(1) 3 volt

(i1) 2 volt

(ii1) 4 volt

(iv) 6 volt

qus - / Section - B
2.(@F) Tauerar &l TRATIYa AT 1 1 Define mobility. 1
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(&) AT & fqad= & TART 7 FadiT =T &l e W
FT QT TSIT IfE ANT ST H T [T S 2 1 What
will be the effect on the width of central maxima of diffraction
of light in the experiment if the experiment is placed in water ?

1
(IT) SEI &Y YETU eI fd=gad el #dl & | 99qsTey | 1
Electric field lines do not intersect each other. Explain. 1

() FfT eATad! 9T &7 I " {eT HI /2 TRIET &T ar
JRT &7 (@ AT #=T T 2 1 What will be the peak value
of current when rms value of alternating currentis v2 A? 1
(F) GHEITS® Ud GHITRE AT H 3¢ G150 | 1
Explain the difference between isotopic and isobaric nuclei. 1
@) [FET g 7 200 Tiee & =9 T 60 a1 & 200 T GHT=7
FIAH TS 7 | ThafeT (24 %) 597 g5 (ag[a Fam & o=
Eﬁ'ﬁﬂ'@ | 1 1In ahouse 200 bulbs each of 60 W are connected
in parallel with the mains of 200 V. Calculate the consumption
of electrical energy per day (24 hrs). 1

qUs - g / Section - C

3.(@F) p-n T ST & ATHT Tl AT ([qHT- = I T I9T AT

T FT THTT T=dT o 2 What is the effect of the
reverse biasing on the depletion layer and potential barrier in a
p-n junction diode ? 2

(&) TEATIN I90q AT & (AT &7 AT 2 State the laws of
photoelectric effect. 2

@) e AT A gerae i 0.7 A =g fr & & 6.6 x 10* m/s
HI T F I dC ET & | FATH Jod IRT T &ltaa | 2
In an atom electron is moving with the speed of 6.6 x 10 ms™!
in the orbit of radius 0.7 A. Find the equivalent current in the
orbit. 2

() T[T JHEHIT AT [hegl &T [T T ool @ wITTT | 25 MHz
Fir fagqa T/ aar o-Rer A saRa ar & ra | fearfag
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T I AT qfew E = 6.3 V/m & | T fag W g
Wﬂﬁ'ﬂ'éd’zlm-—i ST HITAT | 2 Mention any two
properties of an electromagnetic wave. Electromagnetic wave
of 25 MHz is propagatlng in x-direction. At any point electric
field vector is E = 6.3) J V/m. Find the value of magnetic field
vector (B) at that point. 2

dus -3 / Section - D

4. (@) fET ATdAT AT 5 F IIGAT T A7 HHT ST |
3 Derive the formula for the refraction at a spherical concave
surface. 3

@) AT ST & a9a 9TRar F &\ AT ' 2 T
AT H AUd B & T oF 9rar 2 yF & | §91iay C &l

JTRAT 7T AT 3
o F |
A T I_ 17
owp L [
| our 4 2UF-
L P

What is the meaning of electrical capacity of a conductor ? In
the given figure equivalent capacitance between A and B is
2 uF. Find the capacity of the capacitor C'. 3

() U TR TRATTART & & -hed &l aL ST ST |
3 Derive the formula for the self-inductance of a long solenoid.
3

() I -y T & 97 &3 ud 10 af e (o=t foel!
qey fag T &I 11.50 mm TE 14.50 mm &7 §27 9€ 997
EIAT & | & IOt il T 6000 A & | Ife Tahrar &r
AT 5000 A &T ST, G99 9T GHEN 8 I e 0d
10 &1 & fRe=a1 & feafea T AT 3 In Young's dou-
ble slit experiment, zero order and 10™ order bright fringes are
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obtained at distances of 11.50 mm and 14.50 mm from some
reference point. Wavelength of light used is 6000 A. If wave-
length of light becomes 5000 A, find the positions of zero order
and 10" order bright fringes for the same arrangement. 3

(F) TR IETF SIS FATET & 2 THHRT AT (e, a1 |
gH&r FrEtare & d@fered faaeor SifsTT1 3 What are light
emitting diodes ? Draw its symbol. Give a brief description of
its working. 3

() R @ g2ai g (e g TEq &l T i 3T+
q¢ F4T & | ITgE Waﬁwmsﬁw| ofe
eI & Wﬁﬁgqu e U4 -II('I T I R AT HEHL:
250 cm @UT 5 c &1, T IRl STaE & T Wﬁ'l%lm
Ua g TTd & a1 g3 JTd it T | 3 The
image of a distant object formed by a refracting telescope lies
at infinity. Show it by a suitable ray diagram. If focal lengths
of objective lens and eye lens of this telescope are 250 cm and
5 cm, respectively, find the magnifying power of the telescope
and separation between the objective and eye lens. 3

5.(F) ATATA® FT & 7 HIGT (IITHIEN) & HR AT TAR

F ATASRAT I TS a7l [LATT Al GHATST | 3
What are semiconductors ? Explain the effect of doping on the
conductivity of a semiconductor. 3

(F) 99q AqIET FTEIA & ? U GHET I[q &a? 7 &a” &l
[T & 0 FIOr ¢ T I A qTIHT il (efast Sl & ga©
I I T 3 What is an electric dipole ? Derive the
formula for the potential energy of an electric dipole placed at
an angle 6 from the direction of a uniform electric field. 3

@) fezr & weTadt ot & RmHT aieedT, aieedr Ud | T

H FAT=aL JTd ST : 3




20 V 1% |V 9V
Fﬁm‘ || /\N\W

)

&
Find the resultant voltage and phase difference between voltage
and current in the given alternating circuit. 3

() ITHAT=AL IRIATal a1 & &1 o= aTel aof 8 q o aTdh 1<
FHIfSTT | Ff ST arr & 9rT & feenu faaiiT &1, a9 396
A T ATl I il T3 FAT 8T 2 3

IY4qr/ OR

Find the expression for the force acting between two parallel
current carrying wires. What will be the nature of force if the
currents in the two wires are in opposite directions ? 3

(F) HieT §q e g W & &7ar § 7 A7 aerT X
T T o HIEL §q T TRIY AT e q & | 5 dqa

Fr AGEITH & | X &AW 7T ST 3
VAN M

‘e Eoo

SQ

ol

— D .
Ae— 52cm~—5“\__’// B

On which principle does the metre bridge work ? Following is
the circuit diagram of a metre bridge for finding the unknown

resistance X . Bridge is in balanced condition. Find the value
of X. 3

qUs - g/ Section - E

- . ) “ A . —13.6
6. BTSSUISTT TLHT & n AT e TH SAFE LU Tl Tl ), = eV

& | ETSS U ICHTY] 8 Hall-E07 ANH F6RL aTHE U ATSHA
IO & FU7 YT & (7T e or 9T | T ST & 0




UL LETAT il HAT TAFEUT-A [ H QAT | FTSSUSTT dl AT
FSAT HT T HITAT | 5

IYqr/ OR

20Cu® & freT e T T8 M 5 g 7 | e & a7 =T
Ud QAT &l T G T AT Sl 8 MaITR Tl T dl 0T
MeV H &ITSTT STafdh, 9Cu® &7 AT = 62.92960 amu, m, =
1.00783 amu 3T m,, = 1.00867 amu | 5

~13.6
— " eV.
n

Draw energy level diagram for hydrogen atom and show transitions
corresponding to spectral lines of Balmer and Lyman series. Ex-
press the energy of 1% spectral lines of both the series in eV. Also,
find the ionization energy of hydrogen. 5

In hydrogen atom, energy of electron in n™* orbitis £, =

OR

Mass of a coin of 99Cu® is 5 gm. Calculate the energy in MeV
necessary to separate out all the protons and neutrons of the coin
from one another. Given, mass of 29Cu63 = 62.92960 amu, m,, =
1.00783 amu and m,, = 1.00867 amu. 5

G TEE FTE ? p-n T =T & AT ATHATT A Tv= srhafa
&9 aifad TRIY FATET a7 &1 (efagt 7 srharefs a6
T gwiisu | far o IRy § uHieT A, U A, &7 qedid F40
&N ? T D Ud AR SHE & 5




ST T T & ? &Gl ey &l g [oEw | a5
Fifery & fasga graa fafeeor 8q aimes d@ra e & &f-
AT AT & FOEL BT & | 5

What is a junction diode? Draw necessary circuit diagram for
forward and reverse bias of p-n junction and show characteristic
curves in both the situations. What will be the reading of ammeters
Aj and As in the given circuit ? Diode D is an ideal diode. 5

OR

What are matter waves ? Write the formula for de Broglie wave-
length. Prove that the wavelength for electromagnetic radiation is
equal to the de Broglie wavelength of the corresponding photon. S

8. AFYdh H T & Idct id 1 & TSI &l hihd 4T &l AL 514
FITT | +5D TIT —2D &THAT & & o G859 H T AT & |
HIFT T &l R gLl dl ITUET FlaTT | 5

AT/ OR
BTSN & fadida TiTars & Egr=a sl ATEHT Sty |

THF T I TR1I ATTA & [FFAT & Tfqaried #IfST |
5

Find out the formula for the focal length of the combination of two
thin lenses placed in contact. Two lenses of powers +5D and —2D
are placed in contact. Find out the focal length of the combined
lens. 5

OR

Explain Huygens’ principle of secondary wavelets. Establish the
laws of refraction of light on its basis. 5

0. fFET IRTHTIT i ITTRSRAT &7 30 AT | /el T qrmETIT
Fl Freedle? § oF TRafad T, GHATET | ffET aRmEmT 5
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1.0 A &T 9T JO7 TH ¢ {987 Io9=T &l & | T 10 A 70
F UHIET H IRafdd &3 aq aifgd < Ud SRTHTIT & Taer
o qF= T STy | 5

Yqr/ OR

T FAFT &l TRATIVE Ao | fag AT, fedr a= T
ﬁﬁlﬂ?ﬂt‘{ﬂrqu FAF (O) TAE GIT g TFI0 A (q)

e —44\41 BT & | 3T &a¥ E = 14i + 3j — 5k V/m ¥ feore

Q‘clj{‘ih?l‘A—A[] m? & [ a7l G807 I3 FAFT T AT 5T
FHITSTT | 5

Explain the meaning of sensitivity of a galvanometer. Explain, how
a galvanometer can be converted into a voltmeter. In a galvanome-
ter full scale deflection is produced by a current of 1.0 A. Find
the relation between the shunt required to convert into ammeter of
range 10 A and the resistance of the galvanometer. 5

OR

Define electric flux. Prove that the electric flux (®) through a

1
closed surface is — times the total charge (q) enclosed by the sur-

€0
face. Find the total flux passing through a surface of area A =
47 m? placed in an electric field £ = 147 + 35 — 5k V/m. 5

difae Faais / Physical Constants
i Fadid (h) = 6.6 x &A@ g = 10 m/s?

10734 J-s .
« TAFCIUT T AET (e) =
1.6 x 1071 C

T & Faa & 97 (o)
=3 x 108 m/s e | am.u. = 931 MeV
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. WW(]\I) — 6.02 x  * Planck’s constant (h) = 6.6 X
1023 10734 J-s

e Speed of light in vacuum (c)
= 3 x 10° m/s

» Acceleration due to gravity
g = 10 m/s”

. e~ e Charge on electron (e) = 1.6 X
o LS9 (YA R = 1.097 % 10-19 C

10" m~!

e ] am.u. = 931 MeV
e Avogadro Number (N) =

6.02 x 10?3
e Rydberg constant R = 1.097 x
10" m~!
o T F T agd IMAdT (g0) =  ® Permittivity of free space (g)

8.85 x 10712 C*/N-m? = 8.85 x 107'2 C? /N-m?
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